Introduction
On September 27, 2013, Working Group I released its report, Climate Change 2013: The Physical Science Basis, which concluded, with 95% confidence, that climate change is occurring and humans are causing it .
1 Working Groups II and III followed with their reports in 2014-respectively, Climate Change 2014: Impacts, Adaptation, and Vulnerability and Climate Change 2014: Mitigation of Climate Change . Collectively, these three reports constitute the IPCC's Fifth Assessment Report (AR5) . This Article's authors used the AR5 as the text through which to examine how issues of climate change are presented and, moreover, what is missing from that presentation . The authors found that not everything was fully accounted for, even in the three massive Working Group reports . With particular concentration on the three Working Group Summaries for Policymakers, the authors decided to use the AR5 as a springboard for discussing the relationship between environmental science, environmental and natural resources law and policy, and the social issues that arise where those two meet .
The Summaries for Policymakers primarily focused on empirical claims . Each Working Group assembled facts about climate change and presented a compendium of the information gathered . To have any meaning for law and policy, however, the facts of the Summaries for Policymakers must be refracted through a series of value claims (for example, "biodiversity is good" or "considering the needs of future generations is more important than over-consuming Earth's resources today") to generate normative claims . The Summaries for Policymakers shied away from such normative claims .
Normative claims, however, are the provenance of lawyers and law professors . How should we live our lives? How should laws (in general, or in a specific area) be rewritten to reflect the realities of climate change? What new laws should be written? How should laws be enforced or interpreted, given changing ecological circumstances? How should a changing climate prompt changes in existing systems of environmental resource governance? Who should have a say in implementing the law that governs your resource of interest?
This Article explores how the empirical claims generated by the IPCC should be translated into normative claims . The methodology used was to choose an excerpt from one of the Summaries for Policymakers (each excerpt is an empirical claim) and then write a normative response to that claim . The responses may serve as jumping-off points for deeper discussions and action by the environmental law community and, potentially, even as a way to conceptualize the framework for the IPCC's Sixth Assessment .
II. Finding the Energy to Mitigate

This section was authored by Cinnamon Carlarne, Professor of Law, Michael E. Moritz College of Law, The Ohio State University.
Climate change is a massive environmental problem, but it is much more than that . It is also a security problem, a human rights problem, a trade problem, an economic development problem, a public health problem, and, at its very roots, an energy problem . We delay mitigation efforts in significant part because mitigating climate change requires making fundamental changes to our energy system, and our energy system rests at the center of the dominant economic model . Change is hard . Yet, change is necessary . The necessity of change is highlighted by AR5, which states, in key part: Delaying mitigation efforts beyond those in place today through 2030 is estimated to substantially increase the difficulty of the transition to low longer-term emissions levels and narrow the range of options consistent with maintaining temperature change below 2°C relative to pre-industrial levels (high confidence) . Summary for Policymakers 13-14 (2014), available at http://report . mitigation2014 .org/spm/ipcc_wg3_ar5_summary-for-policymakers_ approved .pdf [hereinafter WGIII Summary for Policymakers] . The section continues: Cost-effective mitigation scenarios that make it at least as likely as not that temperature change will remain below 2°C relative to pre-industrial levels (2100 concentrations between about 450 and 500 ppm [parts per million] CO 2 eq [carbon dioxide equivalent]) are typically characterized by annual GHG emissions in 2030 of roughly between 30 GtCO 2 eq and 50 GtCO 2 eq . Scenarios with annual GHG emissions above 55 GtCO 2 eq in 2030 are characterized by substantially higher rates of emissions reductions from 2030 to 2050; much more rapid scale-up of low-carbon energy over this period; a larger reliance on CDR technologies in the long-term; and higher transitional and long-term economic impacts . Due to these increased mitigation challenges, many models with annual 2030 GHG emissions higher than 55 GtCO 2 eq could not produce scenarios reaching atmospheric concentration levels that make it as Yet, the only way to avoid delaying mitigation indefinitely is to be as frank as possible in identifying climate change as sitting at the nexus between energy and environmental law . Mitigating climate change means making changes in the energy sector . In the United States, for example, in 2011, carbon dioxide (CO 2 ) accounted for 84% of total U .S . greenhouse gas (GHG) emissions, with 97% of those CO 2 emissions attributable to energy use .
3 Accordingly, in the United States, "the most direct way to reduce future climate change is to reduce emissions from the energy sector by using energy more efficiently and switching to lower carbon energy sources . " 4 Although the percentages vary, the relationship between CO 2 emissions and energy use sits at the center of efforts to mitigate climate change across developed and developing countries .
Fundamentally, then, efforts to mitigate climate change require reducing GHG emissions from the energy sector . Yet, traditionally, questions of energy and environmental law have been addressed in separate forums using largely distinct systems of law and policy . As a result, the intersections between environmental law and energy law and policy have been approached at the margins . At the domestic level, for example, environmental regulations influence extraction, transportation, generation, and disposal actions to significantly different degrees depending on the energy source (for example, more for coal, less for gas, and even less for oil) . But most sectors of the energy industry continue to receive significant environmental exemptions . This fragmentation, both within the energy field and between the energy and environmental fields, means that energy decisions continue to be made largely in isolation from larger questions about environmental issues, including climate change . Similarly, at the international level, international agreements such as the Montreal Protocol influence production methods and incentivize energy efficiency . On occasion, the decisions of key institutions such as the World Trade Organization (WTO) address tensions between trade, energy, and environmental concerns . However, as in the domestic context, the decisions are piecemeal, and there is no substantive and meaningful engagement between key international energy, environmental, and economic institutions about ways in which to coordinate energy decisions with overarching global climate goals .
The disconnect between climate change and energy is really a disconnect between merely identifying the problem of climate change and actually beginning to experiment with pathways toward mitigating climate change . As the U .S . Global Change Research Program (USGCRP) Third National Climate Assessment concludes, making inroads into addressing climate change "require[s] substantial decarbonization of the global economy by the end of this century, implying a fundamental transformation of the global energy system . "
5 Almost across the board, however, the short-term costs of efforts to decarbonize are seen as dwarfing the perceived long-term benefits, as significant as they might be . Yet, without changes to domestic energy policies worldwide, global efforts to mitigate climate change will fail . As one of the co-chairs for AR5's Working Group II recently posited, we will instead have to refocus our energies on managing and, ultimately, surviving climate change . 6 However, to accept massive climate change as inevitable or to allow the costs of responding to climate change to accumulate exponentially would be to the detriment of all . In launching the AR5, IPCC chair Rajendra Pachauri cautioned against this approach, warning that " [t] he high speed mitigation train needs to leave the station very soon, and all of global society will have to get on board . " 7 Critically, all of the mitigation pathways considered in the AR5 involve upscaling of low-carbon energy . In essence, we must begin mitigating climate change immediately, and doing so means shifting our energy infrastructure quickly and dramatically .
Unfortunately, even the most-advanced economies are still in the early stages of thinking through how to achieve the types of energy shifts that the IPCC and the USGCRP Third National Climate Assessment suggest are necessary to avoid the possibility of increasingly severe climate change impacts .
8 Thus, while it is increasingly clear that significant changes in the energy sector are necessary to curb climate change, it is less clear that any major state or regional players know how to achieve those changes in ways that are technologically, economically, and politically feasible .
However, reform is needed and needed fast . Mitigation cannot be neglected . Having conversations about mitigation means wrestling with our energy options openly and often . The stakes are high and we are at a critical moment in determining our collective future . Confronting the similarly existential crises of nuclear warfare, Albert Camus famously opined: "We have nothing to lose except everything . So let's go ahead . This is the wager of our generation . If we are to fail, it is better, in any case, to have stood on The principal types of national actions that could effect such changes include putting a price on emissions, setting regulations and standards for activities that cause emissions, changing subsidy programs, and direct federal expenditures . Market-based approaches include cap-and-trade programs that establish markets for trading emissions permits, analogous to the Clean Air Act provisions for sulfur dioxide reductions . None of these price-based measures has been implemented at the national level in the U .S . USGCRP, Third National Climate Assessment, supra note 3, at 64 . the side of those who choose life than on the side of those who are destroying . " 9 Climate change is the wager of our generation . We can choose to do nothing and face an uncertain future, or we can choose to do something and begin a deliberate revolution-a revolution based on optimism and the heroic assumption that we are capable of dealing with the big issues, even when those big issues involve energy and fundamentally changing our dominant economic model . What do we need to do to have a decent chance of preventing large and growing emissions and atmospheric concentrations of GHGs from dangerously interfering with the climate system? The answer, according to the IPCC, is that the world needs to reduce GHG emissions by at least 40-70% by 2050, and to zero or below by 2100 . Other scientific reports would say we must proceed faster . The IPCC also indicates that the many paths to this reduction should all be guided by sustainable development . That is, nations must find ways to reduce GHG emissions that also foster equitable economic and social development and promote security .
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III. Achieving Dramatic Reductions in GHG Emissions Through Sustainable Development
The task, then, can be succinctly stated as follows: Starting now, we must rapidly reduce GHG emissions to zero or below, creating as much social, environmental, economic, and security benefit as we can, and on an equitable basis . The IPCC reports do not say so as directly, but that is among the most essential tasks of our time .
A. Mitigation
Here is one of the most important paragraphs in the entire three volumes of the IPCC reports . It appears in Working Group I's Summary for Policymakers and concerns the physical science basis for climate change . It is also likely to be among the densest, most tightly packed paragraphs you will ever read:
Limiting the warming caused by anthropogenic CO 2 emissions alone with a probability of >33%, >50%, and >66% to less than 2°C since the period 1861-1880, will require cumulative CO 2 emissions from all anthropogenic sources to stay between 0 and about 1570 GtC (5760 GtCO 2 ), 0 and about 1210 GtC (4440 Gt CO 2 ), and 0 and about 1000 GtC (3670 GtCO 2 ) since that period, respectively . These upper amounts are reduced to about 900 GtC (3300 Gt CO 2 ), 820 GtC (3010 GtCO 2 ), and Got it? To unpack this, it helps to know that the objective of the United Nations Framework Convention on Climate Change (UNFCCC) is "stabilization of greenhouse gas concentrations in the atmosphere at a level that would prevent dangerous anthropogenic interference with the climate system." 12 The Conference of the Parties to the Convention has translated that objective as "a likely chance of holding the increase in global average temperature below 2°C or 1.5°C above pre-industrial levels." 13 The period of 1861 to 1880 provides a baseline for pre-industrial levels.
The paragraph specifies three different probabilities of holding the increase to 2°C (the higher of the two temperatures). The first probability is greater than (>) one out of three; the second probability is greater than 50:50; and the third is greater than two out of three. To put these probabilities in perspective, it helps to recall that the U.S. Environmental Protection Agency (EPA) has traditionally regulated chemicals under its major statutes when they create a risk of cancer of between one in 10,000 and one in 10 million.
14 Cancer risks from chemicals are different from the risks of climate change, of course, but the contrasting probabilities are striking nonetheless. Even in Russian roulette, a player has only a one-in-six chance of dying.
The entire paragraph is about just one GHG-(CO 2 ) (more on that later) . The acronyms GtC and GtCO 2 refer to gigatons of carbon and gigatons of CO 2 , respectively. A gigaton is one billion tons. As the last sentence states, approximately 515 gigatons of carbon, or 1890 gigatons of CO 2 , were already emitted by 2011.
The term "cumulative emissions" refers to all human (anthropogenic) emissions past, present, and future. In effect-and this is critical-the paragraph says there is an overall carbon budget (or CO 2 budget) that we cannot exceed if we want to have a specified chance of holding the increase to 2°C. To have better than a one-in-three chance, all human CO 2 emissions have to stay below 5,760 gigatons. For a better than 50:50 chance, the figure is 4,440 gigatons. For a better than two-thirds chance, the number is even lower: 3,670 gigatons. But that is not the whole story, because CO 2 is not the only GHG. When the effect of other GHGs (for example, methane, nitrous oxide, and certain industrial chemicals) is taken into account, the numbers become even lower: 3,300 gigatons of CO 2 (better than one in three), 3,010 gigatons (better than 50:50), and 2,900 gigatons (better than two out of three).
Subtracting what was already emitted in 2011 (a calculation not made in the paragraph), we are left with the following: The world cannot emit more than 1,410 additional gigatons of CO 2 (one-in-three chance of not exceeding 2°C), 1,120 additional gigatons (50:50 chance), or 1,010 additional gigatons (two-in-three chance).
That is essentially what the dense paragraph above says. Working Group III's Summary for Policymakers explains both the scale of cuts, and how much time is available, if we are to have a "likely" (two-in-three) chance of not exceeding 2°C. By its assessment, global GHG emissions need to be 40-70% lower by 2050 and "near zero" gigatons of CO 2 equivalent or "below" by 2100.
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Other calculations of a carbon budget provide less time to get emissions that low. The writers of a frequently cited 2009 paper in Nature focus on the time period between 2000 and 2050, not between 2000 and 2100, and calculate carbon budgets to avoid exceeding 2°C based on cumulative emissions in the first half of this century. 16 Given past and projected emissions, they conclude, "we would exhaust the CO 2 emission budget by 2024, 2027 or 2039, depending on the probability accepted for exceeding 2°C (respectively 20%, 25% or 50%)."
17
One does not need to be a scientist or a statistician to judge which of these CO 2 budgets gets the timing correct. A set of normative propositions-all discussed in various places throughout the IPCC reports 18 -are equally applicable to either approach. The precautionary approach, intergenerational equity, intragenerational equity, human rights, and basic morality all suggest that we need to reduce GHG emissions as rapidly as possible to an ultimate goal of zero or below. In fact, the parties to the 2012 Conference of the Parties of the UNFCCC agreed on the importance of "accelerating the reduction of global greenhouse gases." 19 15. WGIII Summary for Policymakers 13, supra note 2 (footnote and emphasis in first sentence omitted). The term "likely" means a "66-100 %" chance of a particular outcome. 
B. Accelerating Mitigation Through Sustainable Development
Sustainable development is a decisionmaking framework to foster human well-being by ensuring that development and environment goals are achieved at the same time . 20 A specific objective of the UNFCCC is sustainable development, 21 and the Convention is suffused with sustainable development principles and language, including precaution, 22 equity, 23 and, perhaps most importantly, integrated decisionmaking . 24 In fact, the UNFCCC requires all countries to integrate climate change mitigation and adaptation into their national development plans and processes . 25 Sustainable development offers the only realistic approach to accelerating the reduction of GHG emissions, because it would have governments frame their legal and policy approach not only in terms of reducing emissions, but also in terms of the social, economic, security, and environmental benefits that they can obtain by doing so . In addition, according to the IPCC, articulating the equitable or moral basis for sustainable development approaches to climate change enhances the likelihood that these approaches will be agreed to and implemented . 26 By creating a space for new approaches to development based on equity that produce both climate change and non-climate change benefits, sustainable development provides a way for public and private decisionmakers in all countries to get past the seemingly intractable conflict between development and climate change mitigation .
In fact, this policy space is now being filled by a variety of new or modified laws that foster renewable energy; energy efficiency and conservation in buildings, transportation, and industry; and distributed energy, among other things . As states discovered more than a decade ago, the co-benefits of addressing climate change-including new jobs; growing businesses; reduced emissions of sulfur dioxide, mercury, and other air pollutants; and reduced energy costs for businesses and the poor-produced more immediate and tangible results than the GHG emission reductions that accompanied these benefits .
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Those who draft, modify, advocate, and implement laws relating to climate change need to look, and are already looking, for ways of doing so that maximize equity and co-benefits . Particularly but not exclusively in developed countries, the greater the co-benefits, the greater GHG emission reductions that are often politically available . The task, then, is to craft, adopt, and implement approaches to reducing GHG emissions that are not only sensible and ambitious, but are also so attractive that they will overcome all the many obstacles to change, including not only fossil fuel interests, but also simple inertia . To be sure, sustainable development may not work to address the global problem of climate change . Governments may refuse to enter or treat seriously this new space, taking unsustainable approaches to mitigation or simply adhering to conventional development paths and fossil fuels . Alternatively, runaway GHG emissions could so destabilize governments and societies as to make any prospect for sustainability out of reach . But sustainable development provides an internationally accepted and widely applied framework for reducing GHGs, and is an attractive approach for accelerating the reduction of GHG emissions . On first read, this is a fairly obvious statement . Getting serious about climate change mitigation now will reduce humanity's need to adapt to climate change in the future and give us more time to adapt overall . However, the last sentence subtly suggests that delayed mitigation efforts may reduce humanity's future options, including options for development .
IV
The potential loss of future options poses risks to societies and socioecological systems that should already be modifying how we think about development goals, even sustainable development goals . All human societies ultimately depend on ecosystems and the goods and services that those ecosystems provide, but climate change directly threatens the current states of most of the world's ecosystems . If you change an ecosystem too much in a bad way, then you retard the economic and social development (and ultimately survival) of the societies that depend on that ecosystem .
The climate change extremes of this new reality, such as the predicted disappearance of island nations as a result of sea-level rise, 29 have been well-publicized, but not yet incorporated into global development goals . In part, these kinds of extreme-indeed, existential-threats to island (and also Arctic) cultures may not seem generalizable . They are currently generally portrayed as tragic but somewhat unusual climate change fates for particular kinds of human societies, with the implication that the rest of us will still be able to muddle along in our pursuit of continuous development .
Ecological dependence, however, is more insidious than that . In particular, a suite of ecological changes can thoroughly undermine development goals in a particular society without completely wiping it out . The BBC News recently published a particularly poignant example of the human tragedies that can result from ecosystem decline, tracing how the loss of terrestrial food species and especially freshwater and offshore fisheries has led to increased slaveryespecially child slavery-in Burma, Cambodia, Somalia, and Thailand . 30 Fewer fisheries and other food species make it highly labor-intensive to get food, promoting the enslavement of children and others to carry out this task .
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At some point, in other words, a society's dependence on a failing or radically changing ecosystem drastically retards, even reverses, economic and social development . Climate change is making it all the more likely that a variety of ecosystems will experience such changes, or crash completely .
If you read past the Summary for Policymakers and dive deep into Chapter 20 of the IPCC's report on Impacts, Adaptation, and Vulnerability, you learn that "[c]limate change poses a moderate threat to current sustainable development and a severe threat to future sustainable development . " 32 Thus, although the IPCC still hews to sustainable development as a global goal, it acknowledges that climate change could substantially vitiate that goal . As it notes in its classically reserved tone, "[a]dded to other stresses such as poverty, inequality, or diseases, the effects of climate change will make sustainable development objectives such as food and livelihood security, poverty reduction, health, and access to clean water more difficult to achieve for many locations, systems, and affected populations . " For societies that lose their homelands, food supply, or water supply, this statement does not go nearly far enough . Sustainable development goals-indeed, any development goals-presume that the relevant society will continue to have the basic ecological requisites for development: a place to inhabit, a source or sources of food, water that is or can be made potable . Climate change calls those assumptions into question and limits the future development options for current societies, particularly in conjunction with an ever-rising global human population .
Nor is the potential loss of development options, or developmental retardation, limited to developing nations . Europe's remaining ecosystems cannot support the human population of that continent at its current levels of affluence . In 2005, the World Wildlife Fund estimated that Europe's consumption footprint more than doubles its own biological productive capacity, and hence "Europe's wellbeing depends on ecological capacity from elsewhere . "
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The U .S . ecological footprint is even greater . While consumption patterns in Europe and the United States raise valid climate change issues in their own right, the point here is much more limited: We cannot assess the U .S . and European Union's climate change vulnerability or development futures by looking only at those nations' capacity to respond to internal climate change impacts . These two sets of societies are intimately dependent on the health of ecosystems elsewhere, and climate change impacts on those ecosystems potentially limit the future options of the United States and the EU as much as they limit the options of much more physically proximate societies .
The IPCC, in other words, is just beginning to wrestle with what climate change could truly mean for future human development, sustainable or otherwise . Notably, reduced and changing resources alter not only a particular society's development options, but also its adaptive capacity, potentially creating a vicious cycle of ever-diminishing resilience and ability to cope with climate change, let alone achieve economic or social progress . Clearly, as the IPCC does emphasize, a strong, immediate, and effective climatechange mitigation strategy is our first-best approach to preserving as many options as possible for the future . Reading between the lines, however, we should also be starting to think about what "development goals" can look like in an option-constrained-and in many places under many scenarios, severely option-limited-future . These quotations come from three of the five "reasons for concern" identified by the IPCC in its Third Assessment Report as "starting point[s] for evaluating dangerous anthropogenic interference with the climate system . " 36 In a report that understandably focuses much attention on the heightened probability and magnitude of harm associated with further warming in the future, the risks identified in the first two quotations stand out because they already exist . Some communities, including coastal villages in the Arctic and small island states, are already facing threats to their very existence . In addition, the risks associated with extreme weather events are widespread and already here . When these risks are considered alongside the reality that they are "unevenly distributed" and "generally greater for disadvantaged people," they present policy questions not only about long-term adaptation planning, but also about immediate disaster response and aid .
V. Responding to Imminent Risks and Present Harms
In cases where communities are under serious threat from coastal erosion and sea-ice melt, the threat is imminent and the costs are steep . For example, in 2003, the U .S . Government Accountability Office (GAO) reported that coastal erosion and flooding had affected 184 of 213 Alaska Native communities . 37 In 2009, the GAO reported that 31 Native villages face "imminent threats" and that 12 of the 31 villages had decided to relocate or consider partial or complete relocation . 38 Given the rapid rate of warming in the Arctic, the number of villages facing an imminent threat is likely higher today than it was in 2009 .
These threats result in real and quantifiable current costs . In 2006, the U .S . Army Corps of Engineers (the Corps) estimated the costs of relocating the Alaska Native village of Newtok at $80-$130 million . 39 Estimates of the costs to relocate other villages are either comparable or much higher . For example, it could cost as much as $400 million to move the inhabitants of the village of Kivalina . 40 Even though Alaska Native communities are generally small (ranging from a couple to several hundred people), they are located in remote areas often accessible year-round only by airplane, a reality that makes relocation extremely expen- sive . The costs will only grow as flooding and coastal erosion pose increasing threats to homes, infrastructure, and the way of life in more of these communities . Funding to relocate these villages must come from somewhere other than the local communities . Most Alaska Native villages are self-sustaining communities closely tied to the sea and river ecosystems where they hunt and fish for food . Federal funding is essential, but villages often fail to qualify for the disaster-mitigation programs administered by the Federal Emergency Management Agency (FEMA) . A village may lack a FEMA-approved disaster-mitigation plan, which is a prerequisite for mitigation funding, and even if such a plan is in place, it does not guarantee funding .
41 FEMA makes funding decisions based on the cost-effectiveness of a project, and the high costs of new infrastructure (in comparison to the small numbers of people relocated) make relocation projects costly . 42 In addition, the nature of the risk (in this case, gradual coastal erosion) may frustrate attempts to obtain a federal disaster declaration, and serious obstacles prevent many villages from participating in the National Flood Insurance Program .
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In addition to the difficulty in qualifying for federal disaster funding, these villages also face serious challenges in the planning and decisionmaking phases of relocation . Decisions regarding relocation depend on the coordination of efforts by local, state, and federal authorities . The impacts of gradual coastal erosion and flooding are not governed by one federal or state agency . 44 Federal funding may be administered by multiple agencies, including the Corps, FEMA, and the U .S . Department of Housing and Urban Development . Without clear structures for information-sharing and coordination, decisionmaking is inefficient at best . Indeed, the authors of the IPCC report on climate impacts note that "limited integration or coordination of governance" can hinder adaptation efforts . 45 Given the considerable difficulties in obtaining governmental assistance, it is not surprising that one Alaska Native village recently turned to the courts for relief . In 2008, the village of Kivalina sued oil, energy, and utility companies in federal district court, alleging that the defendants' GHG emissions have caused global warming, which is, in turn, causing massive coastal erosion and increasing the risks of extreme weather and flooding . 46 On appeal, the U .S . Court of Appeals for the Ninth Circuit affirmed the district court's dismissal, concluding that under U .S . Supreme Court precedent, claims for damages pursuant to the federal common law of public nuisance are displaced by the Clean Air Act (CAA) . 47 The majority concluded its opinion by acknowledging the seriousness of the problem, but characterizing it as one not amenable to judicial action: Of course, given the interests involved, a complete political solution to Kivalina's "dire circumstance" is unlikely . Congress is not likely to appropriate the millions of dollars required to relocate the village . But perhaps more modest goals are within reach . A combination of legislative and executive actions could address coordination problems, making the administration of available funds more efficient and effective . Revision of current disaster-assistance laws and policies may remove some obstacles that villages face when applying for federal assistance .
Furthermore, although any response to the problem is likely to be a political one, civil litigation may nevertheless have a role to play . Plaintiffs will have difficulty establishing the required legal elements, including the causal link between climate-related harms and the conduct (GHG emissions) of specific defendants . But as social movement activists and scholars have long recognized, even unsuccessful lawsuits can serve important functions . They often capture media and public attention and provide a means by which to communicate grievances to the larger political society and to shape the discussion of critical issues .
In fact, Kivalina's lawsuit may have had such an effect . The village's story is often recounted in news articles and scholarly commentary, and in many cases, the focus is on governmental accountability, rather than private liability . For example, one news account quotes a Kivalina Council leader's description of the problem as one of political injustice: "'The U .S . government imposed this Western lifestyle on us, gave us their burdens and now they expect us to pick everything up and move it ourselves . What kind of government does that?'" 49 As the Ninth Circuit opinion suggests, this is a question best addressed to the political branches of government, ideally acting in response to shared commitments in the larger political society . The lawsuit may have helped educate the public and even played a role in framing the relevant questions; perhaps future litigation can help ensure that we keep the conversation going and identify solutions sooner rather than later . The threats to these communities are not theoretical or distant; they are already here .
VI. Security Regained, Security Lost?
The Climate Change Conundrum Climate change over the 21st century is projected to increase displacement of people (medium evidence, high agreement) .
Climate change can indirectly increase risks of violent conflicts in the form of civil war and inter-group violence by amplifying well-documented drivers of these conflicts such as poverty and economic shocks (medium confidence) .
The impacts of climate change on the critical infrastructure and territorial integrity of many states are expected to influence national security policies (medium evidence, medium agreement) .
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In 1945, nations that came together to establish the United Nations (U .N . ) had one clear goal: to remove the scourge of war, two of which had debilitated a significant portion of the world . The U .N . had a singular mission: to maintain peace and security . 53 The Security Council was established as the decisionmaking body to address security threats . 54 However, nations also realized the importance of international cooperation, the need to achieve economic growth, and the need to protect social and cultural structures, while at the same time protecting human rights and ensuring justice . They vested in the U .N . the responsibility to foster good international relations among nations . 55 Implicit in this structure was a confidence that secure nations with sound socioeconomic and political structures would cater to the needs of their citizens .
In 1994, nations heralded the end of another "war," the Cold War . By then, the world was a much different place . Security of nations in the traditional territorial sense no longer occupied center stage . Rather, the state of people within nations gained focus, and that focus was on human security . The U .N . Development Programme, in its 1994 Human Development Report, introduced an endless list of human security concerns that warranted international attention-from energy to food to displacement of people to water scarcity to human rights abuses to any aspect of 50 human integrity and well-being . Human security, however, did not gain the center stage in international law in the same way as national security, with the exception of international intervention in internal civil wars in some nations . After all, why should international law have a role in purely domestic matters? Instead, subnational and nongovernment entities that began to mushroom in the 1990s, plus individuals, made an effort to fill the gap left by international law by creating networks to influence laws, create policies, and/or to implement solutions . 56 Climate change triggers traditional national security and human security concerns . According to AR5, climate change can increase human security concerns, as well as national security concerns, including concerns about security in property . The establishment of climate security organizations composed of retired military generals signals the gravity of the security threats that climate change presents . In the United States, identified national security threats include everything from threats to military installations from sea-level rise to international competition for natural resources in the Arctic region . 57 Human security threats also abound: loss of food resources; displacement of people; loss of livelihood; civil war; and loss of property, to name a few .
Yet, the security risks of climate change have failed to catalyze international legal response . Major GHG emitters are instead using arguments of human security to avoid international legal obligations . The United States has been arguing that it will suffer competition loss that could result in loss of livelihood if it enters into a treaty that does not bind China to similar obligations . Australia, Canada, Japan, and Russia have joined in this viewpoint for the second commitment period of the Kyoto Protocol . China and India have been arguing that the short-term needs of their citizens, from energy to food to other basic needs, require them to develop without emissions reduction obligations . For these nations, the short-term security needs of their peoples come before their long-term interests .
There are those nations, however, that face both shortterm and long-term security risks . Small island nations whose territorial integrity is challenged by rising sea levels face physical threat to their borders . However, despite acknowledgment of security threats by the United States and other nations, there is no international action on this issue . Neither the UNFCCC nor the Kyoto Protocol uses the word "security . " Instead, nations are focusing on building national resilience to climate change impacts . For some other nations, such as sub-Saharan African nations, climate change presents nearly insurmountable risks to human security-food insecurity, water scarcity, livelihood insecurity, and property insecurity . However, these insecurities already exist in these countries . The difference between some of these countries and emerging economies like China and India is that the sub-Saharan African nations are not in a place of economic development that apparently promises to address short-term human security needs . They are also not in a position to mitigate climate change .
Finally, there are a group of countries, oil-producing nations such as the Middle East nations, that face their own security issues . Climate change may disrupt their long-term security, but mitigation efforts could upend their short-term security, because of their limited economic portfolio, primarily in fossil fuels .
The world viewed from the lens of climate security is a mismatch of national interests and security concerns . It begs the question of whether economic growth or reversal of the current economic system can ensure security, especially in a world divided by physical boundaries but united by one atmosphere . Just as climate change itself poses different kinds of security risks in different nations, so, too, does actually dealing with climate change . As a result, it is time to rethink the international law framework-period-in order to deal with these very real security complexities . Climate change will have profound impacts on a broad spectrum of infrastructure systems (water and energy supply, sanitation and drainage, transport and telecommunication), services (including health care and emergency services), the built environment, and ecosystem services . These interact with other social, economic, and environmental stressors exacerbating and compounding risks to individual and household well-being (medium confidence based on high agreement, medium evidence) .
VII. Approaching Climate Change Through Systems Thinking
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In this statement, the Working Group identifies the wide range of social, economic, and environmental assets 59 . WGII AR5, supra note 32, ch . 8 at 3 . and responsibilities that will be challenged by climate changes . For our purposes, it is significant that the IPCC chose to associate the costs of sustaining infrastructure and services with the built environment and ecosystem services . My observation is simple: If infrastructure and the built environment are to be sustainable in the face of climate changes-if it will have the capacity to meet the social, economic, and environmental necessities of our time and over time-then an understanding of ecological services must be incorporated into infrastructure and built environment planning . Sound decisions about infrastructure and public services cannot be made without considering the relationship between essential services provision and ecosystem structure and function .
Consider, for example, water infrastructure . Water infrastructure provides clean and sufficient water for drinking, as well as other water-intensive uses such as irrigated agriculture and industry; transports water to where it is needed; treats waste and stormwater; handles storm surges and provides safety from such surges; and also provides recreational and community opportunities . The water system provides these services through the construction of an artificial system of physical capture and conveyance, storage, and treatment . The system's strength is assessed by volume provision and miles of pipe .
That water infrastructure is addressed in climate change planning is no small thing: Without an effective infrastructure, individuals may be unable to obtain basic needs, and the consequences will be catastrophic . Of course, public access to adequate water is often difficult to ensure . As such, the IPCC statement acknowledges the immense cost of infrastructure maintenance and replacement into the next century, as well as the "profound" importance that civil society effectively plan for scarcity and challenges to the provision of basic human needs . It is of significant consequence that this observation arises in the context of urban resilience . As Alexandra Klass notes in the section immediately below, a shift toward urbanization that began over one century ago continues and even accelerates into the next century .
Society is becoming more urbanized, and human population is becoming more concentrated and, accordingly, efficient and effective provision of public essential services has become paramount . These changes require that governance prioritize planning to overcome the significant challenges faced in meeting infrastructure needs in human population centers . The challenges are real with regard to physical and financial projections . According to one estimate, the average cost of water infrastructure replacement in the developed world will range from $550-$2,300 to $6,300 per household for smaller systems, and up to $10,000 per household if treatment plants and pumps need replacement . In the meantime, the useful life of water infrastructure has declined: The average life expectancy for gray infrastructure has decreased from 120 years (for systems features installed in the late 1800s) down to 75 years for post-World War II infrastructure . The staggered life expectancies of water infrastructure components makes financing infrastructure more complicated, including equitably allocating scarce resources to the replacement where and when systems come to the end of their useful life .
The foregoing example suggests the capture of substantial benefits from combining our assessment of necessary infrastructure with an inventory of ecosystem services . Ecosystem services is an approach to ecology and economics that focuses on ecosystem processes and ecosystem functionality . 60 This approach values the manner in which ecosystems produce goods of value, the manner in which ecosystems provide services that are essential to human well-being, and the economic value that can be attributed to functioning ecosystems as the value of the services they provide . The change in thinking toward ecosystem services is a monumental move toward climate change preparedness . Consider two realizations that come with ecosystem services thinking: (1) we have typically displaced and interrupted ecosystems to build infrastructure systems and the built environment; and (2) built infrastructure does not last forever . Ecosystem services thinking offers an additional opportunity in infrastructure planning that envisions flexibility, adaptive reasoning, and risk analysis . Ecosystem services thinking requires us to identify the ways that we rely on functioning ecosystems for clean air and water, temperature control, nutrient cycling, spiritual grounding, and a host of other services that are so essential to life that they often cannot be artificially replaced .
The thrust of ecosystem services thinking is that we need to break from commodity-based valuation . By focusing attention on the market values of goods that can be taken from ecosystems, without also accounting for the methods of sustaining the production of those goods or the loss of production in the future, we have expedited the decline of functionality throughout the natural systems . Both consumption and the corresponding inattention to ecosystem functions that occurs in the commodification of nature have limited the ability of ecosystems to regenerate and sustain themselves, requiring the production of substitutes . From this perspective, a resilient water infrastructure system will recognize the role that natural systems play in producing clean and sufficient water (rivers, lakes, streams, groundwater aquifers, floodplains, floodways, wetlands, and the watersheds), and will integrate those processes in formulating the means to capture, treat, store, and deliver water to places it is needed .
Switching to an ecosystem services accounting, or at least incorporating ecosystem services into the infrastructure accounting, will produce better planning decisions . Examples of the benefits of ecosystem services planning are illustrated in the watershed investments in New York City and Seattle, where the acquisition of real property interests throughout the watershed has captured the value of eco- system services in providing quality and quantity of public water supplies; or Santa Fe, which is currently identifying forest management practices that will facilitate the capture of watershed service from the ecosystem and help avoid the gargantuan costs of losing such services from forest fires and other events . These cities are investing in ecosystem functionality to ensure that watersheds are performing as they can and should, at a fraction of the cost of built infrastructure, and as a minimal maintenance cost over time . The cities have incorporated the wisdom of ecosystem services: The built or gray infrastructure that comprise their water systems are designed to provide services that are already provided by natural systems, including water and sewer, storm and flood protection, temperature control and climate stabilization, waste cycling and assimilation, and other natural services . As an additional benefit, natural systems provide these services very effectively and efficiently, while also securing other foundational goods and services, including oxygen, water, land, recreational opportunities, aesthetic value and spiritual attachment, and energy .
Although ecosystem services planning is a new approach, it is essential that water managers incorporate ecosystem services concepts into the decisionmaking process . The result of such an integration would be to capture the benefits of functioning ecosystems, while protecting the valuable assets of natural capital . Ecosystem services thinking connects ecosystem function with basic human needs-not merely as a means to protect the environment, but as a means to assure human well-being .
VIII. Climate Change and Cities
This section was authored by Alexandra B. Klass, Professor of Law, University of Minnesota Law School.
For the first time in 2014, in AR5's volume on mitigation of climate change, the IPCC included a separate chapter, Chapter 12, entitled Human Settlements, Infrastructure, and Spatial Planning . According to the IPCC, "[s]ince the publication of the Fourth Assessment Report, there has been a growing recognition of the significant contribution of urban areas to GHG [greenhouse gas] emissions, their potential role in mitigating them, and a multi-fold increase in the corresponding scientific literature . " 61 In both Chapter 12 of the Mitigation of Climate Change volume and the Summary for Policymakers for that volume, the IPCC concludes:
Thousands of Cities are undertaking climate action plans, but their aggregate impact on urban emissions is uncertain (robust evidence, high agreement) .
62
There has been little systematic assessment on their implementation, the extent to which emission reduction 61 63 The urbanization of the world and the impact of that urbanization on GHG emissions are significant . Today, more than onehalf the global population is urban, as compared to only 13% in 1900 . 64 By 2050, the global urban population is expected to increase by 2 . 5-3 .0 billion, corresponding to nearly 70% of the world's population . 65 Today, urban areas account for approximately 75% of global energy use and the same amount of CO 2 emissions from global energy . 66 Moreover, the majority of future urban population growth will take place in small-or medium-size urban areas in developing countries . 67 There is both potential and risk with this type of growth . Because such development will be mostly new, there is the potential to create buildings, other infrastructure, transportation, and land use plans that maximize efficiency and reduce GHG emissions from the outset, as opposed to having to retrofit existing buildings, infrastructure, and transportation networks . On the other hand, because most of this urban growth will be in developing countries, there is the risk that lack of political will, coupled with limited institutional and financial capacity, will result in low-efficiency buildings and infrastructure and urban sprawl .
As noted in the AR5, thousands of cities are undertaking climate action plans, raising the issue of what kind of GHG emissions cities can actually control . According to the U .S . Energy Information Agency (EIA), the factors that contribute to statewide per-capita GHG emissions (and thus impact urban GHG emissions) include climate (significant cold or hot weather results in more energyrelated emissions in urban areas), the structure of the state economy (energy-producing economies are more carbonintensive), population density, energy sources, building standards, and explicit state policies to reduce emissions .
With regard to these factors, cities have little control over their baseline climate, although planners of new cities can attempt to concentrate development in more moderate regions . Cities have some but not significant control over whether they build their economies on energy production or on non-energy-producing activities such as finance, higher education, or high-tech industries . Energy-producing economies are tied to the physical location of energy resources, which means cities near energy resources will generally base their economies on development of those resources, leading to greater GHG emissions . But cities can choose to focus on other economic drivers, such as high-tech or higher education, if they create the amenities to draw the target companies and workers to those cities . Pittsburgh, Pennsylvania, is an example of a city that has made a significant effort in recent decades to transition from an energy-intensive economy (coal mining and steel manufacturing) to one based on higher education, medicine, and high-tech industries .
Cities also have some, and increasingly significant, control over the energy sources they use for heating and electricity . Although state public utility commissions and state legislatures make many of the primary decisions regarding energy use in the state, cities are increasingly choosing to limit their use of coal and other fossil fuels and to shift their energy uses to natural gas and renewable energy . Chicago, Illinois, is an example of a city that has made a policy choice to reduce coal in its electricity mix and rely much more heavily on renewable energy by promoting an "electric aggregation" program, whereby it enters into longterm power purchase agreements with electricity suppliers on behalf of its citizens . By negotiating a new price for all of its residents under one contract, Chicago can use its bargaining power to lower electricity rates and/or demand certain types of generation like wind, solar, and natural gas and eliminate or reduce reliance on coal .
Cities have even more control over building efficiencies, density, and mass transit, all of which have significant impacts on urban GHG emissions . While it is difficult to make major changes to existing building efficiency, transportation infrastructure, and density because such investments are prone to "lock-in" of energy and emissions pathways, many European and Asian cities and even some U .S cities that have a long history of high density and excellent mass transit are good examples for future urban development .
But many city efforts in this area have focused on the energy efficiency of buildings . This is not surprising as buildings are a major contributor to GHG emissions and a source of such emissions over which cities have significant control . In the United States, buildings account for 39% of total energy use and 68% of electricity use . As a result, increasing the efficiency of electricity use in buildings has the potential to reduce overall energy use, leading to decreased energy costs, reduced need to build more power plants, greater energy security, and significant environmental protection benefits . The consulting firm McKinsey & Company estimates that $520 billion invested in non-transportation energy efficiency in the United States by 2020 could generate energy savings worth over $1 .2 trillion, reduce end-use energy demand by 23% of current projections, and as a co-benefit provide over 1 . 1 billion tons of GHG reductions . 68 On a global scale, of course, these benefits multiply exponentially .
U .S . cities are beginning to enact innovative policies to "benchmark" commercial buildings by collecting, disclosing, and analyzing building energy consumption data . With such data, cities can encourage market transactions that allow more efficient buildings to benefit, shape energyefficient behavior of building owners, and learn from that data to shape future city policies and guide building construction policies in the new cities that will inevitably result from the urbanization of the world's population . The cities of Austin, Texas; Minneapolis, Minnesota; New York City; Seattle, Washington; and Washington, D . C ., all impose some form of benchmarking requirements on commercial buildings and mandate some information disclosure to local governments or prospective buyers to increase demand for energy-efficient buildings . Nevertheless, even though this is one area where cities have significant regulatory authority, barriers to collecting such data as a result of public utility privacy policies and sometimes state public utility commission privacy policies make the data collection difficult . For instance, some public utilities do not provide such data in a uniform format that can be easily analyzed by customers or third parties . State privacy laws also can pose a barrier to accessible energy consumption data because they direct the utilities to disclose such data only in highly aggregated form that makes it difficult for third-party energy-efficiency providers or policymakers to determine trends, recommend energy-efficiency improvements, or otherwise analyze the data for research or consulting purposes . Some states, such as California, are in the process of developing rules to balance any privacy interests in energy consumption data with the need to make such data available to shape energy-efficiency policies and allow cities to make GHG reductions in their building stock . But most states have no policies in place at all and thus are limiting the ability of cities to engage in GHG mitigation in the areas in which they would otherwise have the most authority to act .
In sum, cities will play an increasingly significant role in contributing to worldwide GHG emissions, but also have the potential to make major contributions to GHG mitigation efforts with the right policies in place . In order to realize that potential, however, cities must be given the tools to collect, analyze, and use energy consumption data to improve building efficiency . If cities are able to make strides in this area, their research and policies can serve as models for the cities of the future .
IX. Urban Community Collaborative
This section was authored by Jonathan Rosenbloom, Associate
Professor of Law, Drake University Law School.
Working Group II, discussing impacts, adaptation, and vulnerability, makes the following empirical claim:
Coordinated support from higher levels of governments, the private sector and civil society and horizontal learning through networks of cities and practitioners benefits urban adaptation (medium confidence based on medium agreement, medium evidence) . 69 Unfortunately, Working Group II (and the other Working Groups) provided little detail as to what it envisioned as "horizontal learning" or a "network of cities" and how they may benefit urban adaptation . Working Group II also omitted this statement from its Summary for Policymakers .
Because I interpret the statement as referring, in part, to self-coordinated collective action among urban communities throughout the world, and because I believe an urban community collaborative has the potential to be a powerful and realistic alternative in mitigating and adapting to climate change, this section considers what an urban community collaborative could look like and the potential it holds . My hope is that the IPCC continues to increase its recognition of urban centers and the cumulative impact they may have when collaborating to reduce GHG emissions . As part of this, the IPCC should include the statement above or a similar one pertaining to self-coordinated collective action among urban communities in its future reports and, at a minimum, discuss the possibilities and challenges of an urban community collaborative .
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The AR5 reiterates many facts that indicate the importance and relevance of urban areas in the debate on climate change, including continued population growth and continued increase in the amount of emissions originating from urban areas . The Report notes the need for cities to mitigate and adapt to climate changing conditions, 71 while also noting significant obstacles to achieving adaptation or mitigation, including a lack of local resources .
72
From an urban governance perspective, bridging the gap between action on climate change and the making of day-to-day policies at the local level is as complex as it is critical to reducing GHG emissions . Bridging this gap includes overcoming deficiencies in financial and human capital, lack of information concerning the challenges and possible solutions, and other operational and legal obstacles . For example, there are likely few local governments that have the time or resources necessary to analyze the IPCC's Report and ponder adequate responses to it . Even if a local government had the time and resources, it would be inefficient for thousands of local governments to research and draft policies when many of those local governments are confronting similar challenges that can be addressed with similar solutions .
One way to help move from the Report to implementation at the local level is through an urban community collaborative in which local governments horizontally coordinate and agree to enact coordinated, legally bind- ing policies to reduce GHG emissions . These policies could go far beyond the climate action reports mentioned by the IPCC . They could include a diverse and detailed array of local functions ranging from local procurement policies to school lunch programs to zoning and building codes . Reviewing the many aspects of local governance that affect GHG emissions and reconsidering how to amend policies to lower emissions across functions is a gargantuan task . However, if that task is spread among the thousands of local governments, it may not only be more manageable to a single local government, but it also may be more efficient and help expedite the reduction of GHG emissions .
There are several groups collaborating around local governments that work to facilitate a reduction in GHG emissions, including the U .S . Conference of Mayors Climate Protection Agreement, 73 C40 Cities Climate Leadership Group, 74 United Cities & Local Governments, 75 and ICLEI-Local Governments for Sustainability . 76 None of these, however, place binding obligations on local governments or have enforcement mechanisms . They are predominantly focused on voluntarily sharing best practices and information on climate change . While obviously helpful in moving cities forward, it is not surprising that the IPCC found that "[t]housands of Cities are undertaking climate action plans, but their aggregate impact on urban emissions is uncertain (robust evidence, high agreement) . " 77 While a successful urban community collaborative could take many forms, at a minimum, it would likely require local governments to have: (1) legal authority at the international, national, and subnational levels to enter into an urban community collaborative; (2) recognition of an affirmative obligation to mitigate climate change that cannot be abrogated by higher levels of authority (international, national, and subnational); and (3) the political will to set binding obligations and to enforce standards to reduce free-riding and minimize leakage .
There are no doubt legal, political, and logistical challenges to each of these three (not the least of which involves national sovereignty and legal supremacy) . And I understand the significance of the matching principle and the virtues of having an international body address a global issue such as climate change . But if the international community is unable to act and there is a willingness among local governments to act, then why not allow them to do so? Even if the international community is able to act, having both cities and nations work to lower GHG emissions 73 and climate change impacts would be a positive and morecomprehensive approach .
On the one hand, urban areas, as large global emitters that may be fractured and divided, represent a massive tragedy of the commons collective action problem . On the other hand, they represent an enormous opportunity to self-coordinate 78 and sustainably manage their GHG emissions . A collaborative of only the 20 largest cities by population, for example, would represent more people than any other country, except China, India, and the United States .
As the IPCC notes, there are numerous local governments individually taking steps to mitigate climate change . It is not enough for the international, national, and subnational governments to verbally (and, at times, financially) support local efforts . They need to provide local governments with the legal authority to collaborate and to multijurisdictionally regulate climate change . Without some type of sharing of resources and coordinated efforts, it seems too large of a task to ask thousands of urban areas to translate the AR5 report into local action . While not all cities are willing or prepared to address climate change, those that are willing or prepared represent an untapped opportunity to reduce GHG emissions . The international community should make it a priority for these cities to horizontally coordinate to sustainably manage the climate change challenges they are facing . Impacts from recent climate-related extremes, such as heat waves, droughts, floods, cyclones, and wildfires, reveal significant vulnerability and exposure of some ecosystems and many human systems to current climate variability (very high confidence) . Impacts of such climate-related extremes include alteration of ecosystems, disruption of food production and water supply, damage to infrastructure and settlements, morbidity and mortality, and consequences for mental health and human well-being . For countries at all levels of development, these impacts are consistent with a significant lack of preparedness for current climate variability in some sectors .
X. Big Box
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In North America, governments are engaging in incremental adaptation assessment and planning, particularly at the municipal level . Some proactive adaptation is occur-78 . See Elinor Ostrom, Governing the Commons: The Evolution of Institutions for Collective Action (1990) . 79 . WGII Summary for Policymakers, supra note 28, at 6 (footnote omitted) .
ring to protect longer-term investments in energy and public infrastructure . 80 These statements hint at a failure across all levels of government in the United States-specifically, a significant gap between vulnerabilities and preparedness . Although the Summary for Policymakers recognizes the greater efforts of U .S . municipal governments, as compared to federal and state governments, U .S . municipalities still lag behind their counterparts throughout the world .
Living on Long Island, New York-home to the first planned suburb-I am reminded that suburbs pose their own challenges with respect to climate change . Although the distinct characteristics of suburbs may be appropriately outside the purview of the IPCC, 81 recognizing these characteristics, and the legal context within which they occur, is essential for effective preparedness in the United States . In this country, the majority of the population resides in suburbs, suburbs have a higher per-capita carbon footprint than urban areas, and suburbs are less likely to take action on climate change .
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Suburban communities need encouragement and support to assess their climate vulnerabilities, plan and implement adaptation and mitigation strategies, and, in some cases, expand their current efforts beyond building and vehicle initiatives to land use and planning measures . 83 As one commentator has noted, "[S]o far, climate action has extended slowly to suburbia . Central cities in smart growth states have taken on climate change, but vast swaths of metropolitan suburbia continue to reproduce a political geography of local free-riding . "
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The AR5 highlights the importance of "city and municipal governments acting now to incorporate climate change adaptation into their development plans and policies and infrastructure investments," 85 characterizing "[a]ction in urban centres [as] essential to successful global climate change adaptation . " 86 Additionally, the AR5 finds that "[u]rban adaptation action that delivers mitigation cobenefits is a powerful, resource-efficient means to address climate change and to realize sustainable development goals (medium confidence based on high agreement, medium evidence) . " 87 The role of urban areas, including their suburbs, "includes not only building [a] foundation of resilience . . . but also mobilizing new resources, adjusting 80 . Id. at 8 . 81 . As used in the AR5, the term "urban" appears to encompass suburbs . building and land-use regulations and continuously developing the local capacity to respond . " 88 Despite this critical role, climate adaptation planning appears to be a lower priority in the United States than just about anywhere else . 89 According to a survey administered in 2011, the United States has the lowest percentage of cities pursuing adaptation planning out of all regions surveyed (59%), while Latin American and Canadian cities have the highest (95% and 92%, respectively) . 90 The United States also has the lowest percentage of cities that have completed an assessment of their vulnerabilities and risks (13%) .
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Local governments throughout the United States need more federal and state support . 92 State law delegates much of the authority relevant to climate change adaptation and mitigation to municipal governments, and yet state and federal policy fails to support local governments in this role through adequate funding and technical support .
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To provide adequate guidance and support to local communities, state and federal governments need to take into consideration the context of those communities . Indeed, the Summary for Policymakers found that "[a]daptation is place-and context-specific, with no single approach for reducing risks appropriate across all settings (high confidence) . " 94 Moreover, effective adaptation planning and implementation, as well as mitigation, may benefit from recognizing not only that suburbs are distinct from urban cores, but also that different types of suburbs exist, each of which present distinct challenges and opportunities for building community resilience . 95 We have an opportunity now to create communities that are resilient to climate-related risks, and that provide mitigation co-benefits . Sixty-six percent of the buildings in existence by the year 2050 will be built between now and then .
96 By 2040, the United States is projected to add 93 million new homes to accommodate its rapidly growing population . Based on current trends, most of these homes will be single-family homes that are significantly less energy-efficient than their multifamily counterparts; and, based on current planning practices, the occupants of 88 these single-family homes will continue to commute by car to work, play, and shop . 97 It is therefore crucial that local, state, and federal governments act now to assess the role of suburbs in climate change adaptation and mitigation, and support these entities in their development of adaptation plans, policies, and infrastructure investments . Otherwise, we are likely to see, at best, the continued "incremental adaptation assessment and planning" 98 with little implementation observed in the Summary for Policymakers, and, at worst, maladaptive changes in suburban infrastructure and land uses . Working Group III's Summary for Policymakers includes the following empirical claim:
XI. The Bottom-Up Climate Consensus
The largest mitigation opportunities with respect to human settlements are in rapidly urbanizing areas where urban form and infrastructure are not locked in, but where there are often limited governance, technical, financial, and institutional capacities .
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The IPCC is comprehensive in its scope and conclusive in its evidence for climate change . Why, then, has the AR5 failed to be persuasive and, in fact, has seemed to spark a counteroffensive against the idea of climate change generally? The backlash is a many-headed hydra, but at the local level, its growth is manifest in anti-Agenda 21 screeds increasingly heard against local climate action plans in town halls across the United States . It is easy to write off the climate change backlash as either political posturing or ignorance . That would be a mistake; engagement is necessary . What the IPCC process needs now is not more science to prove climate change exists; rather, it needs an approach to planning for climate change that builds consensus and engages diverse stakeholders at the local level where development decisions are made .
While state and federal laws have, within the last few decades, increasingly limited local control, cities still make the lion's share of choices over the shape of development in the United States . This decentralization of land use decisionmaking is especially important in understanding consensus and climate change: If there is no consensus to address climate change in these decentralized land use decisions, then it will be very difficult for the country as a whole to achieve a viable climate policy .
A brief review of the rise of cities makes their importance clear . 100 Around 2010, more than one-half of the world's population was living in cities; by 2050, 70% of the world's population will live in cities . The world is expected to add over 2 billion new people to the planet by 2050, which is the equivalent of building a new city of 1 .4 million every week through the mid-century mark . Existing cities in industrialized nations, such as the United States, have "locked in" high energy use through high-energy infrastructure . The best chance of reducing GHG emission growth is for future cities in both industrialized and developing countries to build a low-carbon infrastructure . This infrastructure imperative is both an unprecedented opportunity and an unprecedented challenge . It is an opportunity because, if we get city planning right in the 21st century, we can have great places to live while at the same time mitigating and adapting to climate change . It is a challenge because the places where people are increasingly moving, in industrialized nations, are cities that are specifically seeking to grow economically by permitting inexpensive but high-GHG lifestyles . (In developing nations, not discussed here, different urbanization patterns arise, but also necessitate greater local consensus . )
Consider the complexity of consensus-building among cities in the United States . According to the last census, the two fastest growing regions of the country were the mountain West and the South . These are also states and cities that are deliberately luring in residents through policies promoting cheap living through easy, and largely unregulated, housing development . Such states and cities are equally luring businesses through concerted deregulation and economic incentives from the Northeast, western coastal states, and the industrial Midwest . The approach has proven remarkably successful in terms of short-term economic growth . The poster child for this approach is Texas, which has one of the fastest growing economies, but also spends $0 . 514 of every state dollar on economic development incentives to businesses, according to a New York Times study . 101 In other words, the prospect of states like Texas, and most of the South and the mountain West, depends upon providing an alternative to the regulatory strictures of places taking climate change seriously . The current economic strategy of such locations is deliberately to welcome climate change regulation refugees . Meaningful climate change consensus, then, requires a consensus among decentralized decisionmakers, such as states and cities, that climate change does matter and, accordingly, skirting regulation cannot be used as an economic development tool . That will be a tough challenge . Finding consensus on climate policy is not easy even in progressive bastions . Take, for instance, the San Francisco region's Plan Bay Area, arguably the country's most important effort to link land use and transportation planning to reduce climate change . The plan is the subject of four lawsuits by environmentalists, environmental justice advo- cates, "post-sustainability" anti-Agenda 21 groups, and a local real estate lobby . Thus, even with consensus on climate change's existence, there is difficulty in building consensus on the implementation of climate change planning and adaptation . To address climate change, places like the American South and mountain West must want to build cities that are resource-efficient . Even in progressive locales like San Francisco, implications of climate change policy must be more forthcoming . Consensus-building must focus on detailing the day-to-day efforts necessary to mitigate and adapt to climate change . Facilitating local consensus on climate change has not been undertaken by the IPCC in any meaningful way . The IPCC reports acknowledge this deficiency to some extent . Buried deep in the Working Group II report is a call for "engaging stakeholders" in the process of climate change decisionmaking . 102 However, as an indicator of the failure to engage, the section notes a recent study finding that only 40% of vulnerability mapping exercises included stakeholder participation, which "rais[ed] questions about the legitimacy and salience of contemporary approaches" to climate change planning .
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If we are to build or rebuild cities to benefit the climate, we must start the planning process with stakeholders' daily lives and daily choices . The global impacts of small sacrifices must be clear; people need a vision of what it means to live a life that saves the planet in their own community . It is on the basis of those facts that consensus can be built, not just at the federal level, but also in town halls where development decisions are made . The IPCC has historically been a document of collective scientific reportage . What is needed now is a bottom-up component to the process, one in which individuals acting locally understand the climate implications of local actions .
When Georges-Eugène Haussmann was cutting imperial boulevards through Paris' medieval core, Charles Baudelaire wrote with solace, "The form of a city changes faster, alas, than the human heart . " As our cities, and our climate, now change even faster than our hearts, we must find paths to consensus-locally, nationally, and internationally-that work politically from the bottom up and give all of us a reason to forsake immediate gains in favor of a better life for generations to come . While only a few recent species extinctions have been attributed as yet to climate change (high confidence), natural global climate change at rates slower than current anthropogenic climate change caused significant ecosystem shifts and species extinctions during the past millions of years (high confidence) .
XII. Protecting Habitat on the Move
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These most recent findings of the IPCC confirm something that conservation biologists and other scientists have already been observing and writing about for years: Climate change means landscape change . As the world warms and sea level rises, ecosystems will both shift and reconfigure . The AR5 designates this at its highest confidence level, stating that change has already occurred (and will continue to occur) and it will do so in virtually every type of landscape: terrestrial; freshwater; and marine life . As climate change results in changed landscapes, our strategies for how we interact and behave on the land has no choice but to shift as well . In particular, this section focuses on what this means for land conservation and goals of protecting specific endangered species or ecosystems .
Current land conservation policies focus on static programs that assume land conserved today should be conserved in the future, and that the same conservation goals will be met across time scales . Little attention has been paid to how changes to the landscape will affect the priorities of conserved land or how land management processes or land conservation strategies will need to change in response to changes on the land . For example, a 2011 survey of 73 land conservation organizations (both nonprofit organizations and government agencies) across the United States that use conservation easements as a land protection mechanism found that while most organizations agreed that climate change was likely to impact not only their region, but also their conservation efforts, few had taken or even planned to take active measures to respond to the likely changes . 105 Indeed, the private land conservation movement has been dominated by the use of perpetual property tools that set the status quo as the conservation goal in perpetuity with few mechanisms to revisit that goal or to consider whether the current makeup of the land will be either possible or desirable as climate change shifts landscapes .
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The AR5 report discusses the benefit of different types of land uses (suggesting that certain types of development might be more harmful or that forestry could be a good thing if done right), but does not go so far as to discuss the legal mechanisms being used to protect and promote specific land uses . 107 In the United States, conservation easements have become the favored tool for private land protection . That trend is slowly spreading to other 104 108 In fact, conservation easements may be seen as a way to ensure that carbon sequestration gains are realized (for example, preventing forests from being cut down by subsequent landowners or prohibiting farmers from abandoning agricultural practices) . 109 Conservation easements, however, may be particularly ill-suited to a changing world without undergoing some changes themselves . Generally, a conservation easement defines today's use of the land and requires perpetuation of that use . Instead, conservation easements should adopt adaptive management principles and create mechanisms that allow for things that might sound radical, such as changing management provisions or even possibly moving protected areas to follow species migrations . 110 In some cases, a simple change may be to convert perpetual conservation easements to term agreements that look more like conservation leases . This could allow conservation organizations to continually assess the conservation value of protecting the property and consider shifting levels of encumbrance on landowner activities .
In addition, land conservationists need to recognize not only that conservation easements are not the only tool presently in their tool box, but also that they need to work on adding tools to that kit . The current embrace and growth of conservation easements demonstrates the possibility for developing new public and private tools to meet community land-protection needs . Already, groups are experimenting with (and scholars are beginning to write about) using options differently, making payments for protection of ecosystem services, and exploring uses of endowments or annuities for land protection . 111 Moreover, private contract-and payment-based tools will likely prove inadequate on their own . Regulatory prohibitions on harmful activities are needed to meet goals of both mitigation and adaptation . 112 For example, state legislatures and courts could begin by acknowledging the idea also prioritize corridors and connectivity to allow species to migrate to more suitable habitats .
The IPCC notes that governing a transition toward an effective climate response and sustainable development pathway is "a challenge involving rethinking our relation to nature, accounting for multiple generations and interests (including those based on endowments in natural resources), overlapping environmental issues, among actors with widely unequal capacities, resources, and political power, and divergent conceptions of justice . " 117 REDD+ and biodiversity offsetting do not change existing societal patterns unless they are done in ways that are transformative: transferring large quantities of wealth from North to South; inventing nimble and flexible uses of land not subject to the strictures of private property or rigid governmental control; fomenting true environmental democracy as communities are empowered to formulate, manage, and reap economic and ecological benefits from REDD+ projects or biodiversity banks, and/or implemented with the most capacious possible interpretation of international human rights law .
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Whether they function effectively in the short term, or lead to genuine transformation in the long run, REDD+, biodiversity offsetting, or any other legal regime to preserve Earth's myriad species and the humans that depend upon them, must be implemented sustainably and in a deeply equitable way . For REDD+ or biodiversity offsetting to be sustainable, it must be: (1) effective-working for all stakeholders with minimal complication; (2) synergistic-maximizing benefits for climate, biodiversity, and local people; and (3) equitable-narrowing gaps between rich and poor . "Deep equity," in turn, refers to the laws, policies, and values that promote sustainable pathways acting in synergy to maximize the health and potential of all individuals, communities, and ecosystems . The equity is "deep" because values become rooted within each individual, requiring that we fundamentally reenvision our community structures and responsibilities and root these values and responsibilities in our legal systems . Our laws and policies would, in turn, support values and actions promoting even deeper equity .
Neither REDD+ nor biodiversity offsetting offers a permanent solution to the species extinction crisis . They are stopgap, emergency legal mechanisms that buy (literally) time for us to transition to a non-hydrocarbon-based economy and for the planet to heal and rebound from heat and chaos . Poorly designed REDD+ projects and biodiversity offsets may facilitate ecologically damaging human development, and may simply accelerate biodiversity loss in the face of climate change, undermining humans' own options for adaptation and survival . If done well, however, they offer enhanced resilience for local human and nonhuman communities in the present, bandages to staunch wounds while we find the moxie to address the underlying causes of species extinction . Talking about climate change gets depressing fast . The AR5 does not help . Though the practical reality of the current situation is buried deep in scenarios, options, and complex modeling, the bottom line is that the current rate of emissions will bring global temperature increases in the range of 3 . 7-4 .8°C by 2100, 119 a scenario most agree would be "devastating" to human society . 120 A "4°C world" will experience severe drought, species and habitat extinction, and risk worldwide tipping points with unpredictable future outcomes .
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Given this dramatic trajectory, why do only 34% of Americans worry "a great deal" about climate change? 122 One problem may be our cognitive hardwiring . As a species, humans are not good at making long-term decisions and are particularly apt to choose short-term gains over long-term benefits . Also, studies suggest that activism is likely to be driven in part by feelings of efficacy-that is, the more hopeless and dire the situation appears, the less likely people will be to get involved in political advocacy . 123 Thus, our attempts to inspire activism by educating people about the enormity of the climate change problem may backfire by making people less likely to become involved in climate activism .
But what is the alternative? What do I suggest for those of us who are deeply concerned about the impacts of climate change, and want to inspire action toward both adaptation and mitigation? Absolutely not to ignore, turn back, or stop important research and outreach related to the causes and long-term impacts of climate change . However, as lawyers who are deeply attuned to the power of language and the art of persuasion, I believe we must recognize the harm we may be doing by leading our arguments with the devastating and irreversible effects of climate change, and consider when and where to emphasize positive and realistic strategies for mitigation and adaptation .
The topic of national security provides an excellent backdrop for exploring this concept . Working Group II describes significant risks to human security from climate change, including displacement and migration caused by rising sea levels, loss of arable land, and drought . 124 Conflicts over scarce resources, including food and water, can agnostic when one prepares for or responds to an actual or projected climate change-induced impact (for example, by planting a drought-resistant crop) without acknowledging that the adaptation is probabilistically or in fact necessarily because of anthropogenic climate change (that drought conditions are caused or exacerbated by humans' emissions of CO 2 and other GHGs) .
At the individual level, agnostic adaptation is natural and ubiquitous . When it is uncomfortably hot, people turn on air conditioners, flee to the beach, and visit local park sprinklers . Similarly, they gradually and logically update the stock of boots, umbrellas, and coats in their closets to match the weather they have become accustomed to experiencing, most often with nary a thought of climate change . Considering how adaptation policy should approach agnostic adaptation is, however, more difficult . Should our domestic adaptation policy connect adaptation to anthropocentric climate change? Should it tolerate, or even facilitate, agnostic adaptation?
Numerous government policies or programs are purposefully oriented toward preparing for or adjusting to climate change impacts . For example, executive orders direct federal agencies to promote adaptation in various ways, including by preparing agency adaptation plans . are the subject of adaptation outreach . 141 Ultimately, mitigation is a necessary part of successful adaptation because our capacity to adapt could be overwhelmed . The question thus becomes whether agnostic adaptation policy is better at promoting adaptation in the long run . This analysis would require weighing any short-term benefit from more effectively spurring adaptive behaviors in skeptical communities against any longer term influence on the pace and scale of mitigation .
As a practical matter, agnostic adaptation outreach may make it more difficult to structure adaptation policy to promote mitigation co-benefits (decrease emissions) and avoid adverse mitigation side effects (increase emissions) . 142 It is hard to promote or discourage an adaptive measure in part because it reduces or produces emissions without first acknowledging that emissions contribute to climate change . Agnostic adaptation policy is also somewhat unpalatable from the perspective of international climate justice . Some of the most com- pelling normative claims for the United States to contribute to international adaptation or mitigation efforts rest upon recognition of anthropocentric climate change and the historic and present U .S . contribution of GHG emissions . Agnostic adaptation may enhance our already superior domestic adaptation capacity in a manner that handicaps the development of public and political support for international adaptation assistance . Ultimately, evaluating agnostic adaptation policy requires resolution of a series of empirical questions that are better-suited to resolution by the social and communication sciences . For example, will adaptation outreach be more effective if it does not attribute the need for adaptation to climate change and/or attribute climate change to human causes, and what effect does coupling adaptation outreach with information about anthropogenic climate change have on attitudes toward mitigation? 143 We should, however, take care to understand the answers to these questions when contemplating agnostic adaptation policy .
